ABSTRACT: Binary phenomenon exhibited in expansive soil deposits traced to, behaviour of MT Clay mineral. Charge distribution in the MT clay mineral indicates that both expansion and preventing bonding forces exist in the same mineral structure. Marginal addition charge charge is needed to balance the expanding forces. This leads to discovery of CNSL phenomenon. Structures constructed with CNSL are performing satisfactorily for more than 37 years.
INTRODUCTION
Embankment constructed with Expansive soil had exhibited longitudinal cracks along the slope upon continued wetting for laying turf. Continued transverse movement in the soil mass initiated the longitudinal crack propagation. The surface cracks were seen to be manifestation of the shallow slip circle failures. For inducing slope stability in the soil mass the objective of the study was to: Arrest the deterioration of the shear strength under continued soil wetting. Understand the behaviour of expansive soil in different moisture regimes through inspection of atomic structure of the mineral ingredients of expansive soil. Understand the atomic structure of hydroxides. Understand the interaction behaviour of expansive soil -lime. Devise methods of application of lime into the expansive soil matrix. Stability and heave Generally, expansive soil deposits in this region, exhibit high swelling pressure of the order of 30-t/m 2 to more than 150-t/m 2 and heave of the order of 10 cm to more than 30 cm and undergo loss of shear strength when wet. They show no volume change properties within a shallow depth of 1m to 1.5 m Figure 1 (Katti, et. al., 1969 (Katti, et. al., , 87, 2002 .
IDENTIFICATION MONTMORILLONITE TYPE CLAY
The sub surface of expansive soil deposits exhibit binary phenomenon, (i) active zone of 1 m to 1.5 m thick and followed by (ii) constant volume zone. From x-ray, differential thermal analysis (DTA), gravimetric and chemical analysis tests it was inferred that the clay fraction is expanding lattice montmorillonite a 3 layer clay mineral. A unit cell of montmorillonite is made of alumina octahedral layer is sandwiched between two silica tetrahedral layers. Magnitude of this unit is around 14 A o to 20 A 0 in the 'c' direction. Number of such units in the 'c' direction in a 2x2x2 clay particle would be around, 1428 to 1000, and number of cleavages would be one less. Thus these cleavages can cause displacement in the 'c' direction of the order of 3.796  to 2666  (4 layers of water molecules can enter) due to adsorbed water and the adsorbed water can also go around the external surface of the particle. To measure interaction between dipolar nature of water and soil particles in the soil water system cohesion and or suction are adopted as measure by research workers which are nothing else but indirect measure of resultant Coulombian electrical charge forces existing on internal and external surfaces of clay minerals in particular and surfaces of soil particles in general (Grim, 1953 , Steve, et. al., 2005 , Kalpana, et. al., 2005 , Katti, et. al. 2000 , Katti, 1969 , Katti, et. al. 2002 . Thus, Katti's realised that such phenomenon can only take place if adequate Coulombian forces are also present.
DEFINITION OF MONTMORILLONITE CLAY
Any soil that contains expanding lattice in the clay fraction is called montmorillonite clay. This clay exhibits swelling and swelling pressure when it comes in contact with dipolar nature of water and looses shear strength. Based on this micro particle model is put forward. Swelling pressure or stress vs. swelling is given in Figure 2 . Surface and bottom unit cell layer between two cleavages, unit cell inter layer between Si and Al and between Al and Si are shown. The clearly indicate atoms jointly Figs 3, 4, 5 shared by tetrahedral layer and octahedral layer. This is helpful in estimating equivalent Coulombic charges |e| on the inter layer surfaces, external surfaces, edges and corners etc. That is why e is expressed as modulus, which serves the limited objective dealing with Ratio.) During rains, some of the bonds are broken and results in heave. In the field normally cells are aggregated and bonded i.e. they are in compacted state when exposed to atmosphere. 
FIG.1 Results of (a) Field study results in expansive black cotton soil

ENGINEERING PROPERTIES OF THE EXPANSIVE SOIL
The back fill consists of black expansive soil being the locally available material. This soil in general has following properties: Gravel, 11%; Sand, 10%; Silt, 37%; Clay, 41%; Liquid limit, 54%; Plastic limit, 27%; Free swell, 140%; Swelling pressure, 1.25 kg/cm 2 .
BOREHOLE LOG
Borehole is drilled nearest to the embankment. Shows following five Horizons. The top horizon consists of black cotton soil. It starts at RL 101.97 and extends up to RL 99.97. The standards penetration test conducted shows N values as 11. This is followed by of yellowish silty clay from RL 99.97 and RL 95.96. SPT conducted shows as N value as 14. Below the silty clay completely weathered rock is seen between 95.97 and 91.97. Slightly weathered rock is seen between RL 91.97 and RL 87.97. The core recovery ranges between 12% and 43% and RQD ranges between 0% and 20%. Lastly fresh amygdaloidal basalt is encountered from 87.97. The core recovery is 81% and RQD is 28%.
PROBABLE FAILURE MECHANISM
Probable failure mechanism apparently is to be seen as owing to excessive lateral deformation related to swelling of soil. Expansive soils swell on wetting during watering by sprinkler for gardening purpose. The soil has a tendency to undergo swelling upon wetting due to inherent montmorillonite clay mineral constituents. The swelling pressure magnitude is of much higher value in comparison with the gravitational active earth pressure. The related deformations are also of much higher magnitude. The lateral push from the back fill has triggered movement of embankment. There is also accompanied drop in shear strength during swelling process.
LIME STABILISATION
The addition of lime produces stabilising effect on expansive soil. When lime is added to soil twin effects are observed:
The plasticity index reduces from 27% and shrinkage limit increases from 14% to 16%. Thus the shrink swell properties are altered. Secondly, the time dependent pozzolanic reaction induces cementing and hardening properties in the expansive soils. 
STABILITY OF SLOPE
DISTRESS NOTICED
The slopes are in distress and following are observations:  Top of embankment was constructed level but now shows downward movement at the edges.  The top of embankment has pronounced level difference behind the turrets.  There are longitudinal cracks parallel to slope signalling incipient failure of slope.  Progressively more and more soil slopes is showing sign of distress.
